Introduction: The burden of poisoning exposures in Africa is a significant public health concern, yet only ten African countries have poisons information centres. The establishment of poisons centres was subsequently identified as a priority. This article focuses on workshop discussions with international multi-sector stakeholders in Eastern Africa regarding the possibility of a sub-regional poisons centre serving multiple countries. Methods: The project was led by an independent consultant under the guidance of an international steering group. Steering group members provided input at international multi-stakeholder meetings and during monthly teleconferences. Results: Participants of the stakeholder meetings agreed that the establishment of a sub-regional poisons centre in Eastern Africa was necessary and feasible. Virtual collaboration is possible due to recent technological developments, and the overall suggestion was for countries to establish their own poisons centres and to network and coordinate these centres through a network hub. Conclusion: A number of benefits might result from such a poisons centre network hub, including: (1) Improved cooperation between countries on poisoning problems; (2) Harmonisation and strengthening of research and surveillance; (3) Common standards and best practices e.g. regulating chemicals, data management, and staff training; and (4) Greater bargaining power to secure resources. Further investigation is needed to identify the most suitable location for the network hub, the activities it should fulfil, and the availability of specialists in poisons information who could become members of the hub.
Introduction
The burden of poisoning exposures in Africa is a significant public health concern. However, only ten of 58 countries (17.2%) have poisons information centres (PICs). The true extent of acute poisonings in Africa is not known. It is difficult to obtain accurate figures since poisoning cases are usually poorly documented. Reasons include lack of resources and knowledge to diagnose poisoning, the fact that only certain acute poisonings are required to be reported to the local or national department of health, and low levels of death registration. Hence, it is difficult to obtain reliable epidemiological data. According to WHO estimates based on data from 2012, unintentional poisoning accounts for 39,800 deaths and 27,949,000 DALYs in the UN Africa region. 1, 2 Acute poisoning is a manifestation and result of the interplay between psychological, economic, cultural, policy/legislation, and other regional factors. This is illustrated by the marked inter-population differences in the nature and magnitude of the problem, particularly when contrasting developed and developing countries. Studies have revealed that deliberate self-harm is a common form of acute poisoning in the developing world. 3 The mortality rate is often high, due to (1) the inherent toxicity of the poisons taken, (2) the greater availability of highly toxic chemicals and products because of weak regulation, (3) ingestion of large doses, and (4) poor medical care. 3 The lack of infrastructure and financial resources are further limitations that may have a profound effect on health strategies in Africa. Many countries have very limited resources to detect, measure, and manage the effect of chemicals on health, as exemplified by the lack of PICs, toxicological expertise among health professionals, and laboratory analytical facilities.
The Strategic Approach to International Chemicals Management (SAICM) is a global policy framework to foster the sound management of chemicals. 4 Its goal is to produce and use chemicals in ways that will minimise significant adverse impacts on the environment and human health by 2020. 4 Initial capacity-building activities for the implementation of SAICM objectives are supported by the Quick Start Programme (QSP), a fund administered primarily by the United Nations Environment Programme. 5 The SAICM African regional group identified the establishment of PICs as a priority need, and the possibility of a sub-regional poisons centre serving multiple countries was suggested. The Zambia Environmental Management Agency (ZEMA), on behalf of the Eastern Africa sub-region, secured funding for the project from the Quick Start Programme. The World Health Organisation (WHO) was the executing agency for the project due to a long-standing programme of work directed at assisting countries to establish and strengthen PICs. The overall objectives of the project were: (1) To document the incidence of poisoning exposures in the East African sub-region; (2) To identify existing PIC services in the subregion; (3) To identify the different models of PIC service provision and reasons for their establishment; and (4) To explore options to improve the availability of PIC services in Africa. The project was divided into three phases to meet the set objectives: Phase (1) An extensive literature review (objectives 1 & 2); Phase (2) A survey (objectives 1-3); and Phase (3) National and international multi-stakeholder consultations (objective 4).
Methods
An independent consultant under the guidance of a steering group (Table 1) conducted the 18-month project. The role of the steering group was to provide technical input and oversight of the project to ensure that it met its objectives. Steering group members attended the international multi-stakeholder meetings and provided further input during monthly teleconferences.
Sixteen countries (Fig. 1) within the Eastern Africa subregion that have a SAICM National Focal Point (NFP) were included in the first two phases of the study. The SAICM NFP is the officially-designated representative for communication on SAICM issues and activities in countries. Somalia and South Sudan, which have no SAICM NFP, and Reunion and Mayotte, which are French overseas departments with different legal status and levels of autonomy, were excluded from the study.
The specific objectives of the multi-stakeholder consultation meetings were: (i) To identify and explore different models of PIC service provision, and (ii) To determine the requirements for the establishment of PIC services in Africa.
The main participating countries were Kenya and Zimbabwe, which have PICs, and the United Republic of Tanzania and Zambia, which do not. There were two international multi-stakeholder meetings, one at the start of the project (June 2012) and one towards the end (May 2013). National meetings were also held in Kenya, Zimbabwe, United Republic of Tanzania, and Zambia.
Participants for the national and international multistakeholder meetings were drawn from purposive sampling. They included members of PICs and poisons centre host institutions (e.g. hospitals); representatives of ministries of health, environment, agriculture, labour and industry; medical/nursing/pharmacist professional associations; SAICM NFPs and relevant non-government organisations such as those concerned with consumer safety and pesticide safety. Educational authorities and bodies (e.g. those involved in training of medical/nursing and other frontline health workers) and industry e.g. (CropLife Africa) were also invited.
During the first international multi-stakeholder meeting (June 2012) and the four national meetings (September to October 2012), stakeholders were informed about the roles and functions of PICs, and views were sought about the desirability and practicality of a sub-regional poisons centre. Participants were asked for ideas on how PIC services could be provided and funded. It was also recognised that there would be a need to agree on protocols and procedures to allow cross border operation, both in respect of ethical and medico-legal issues and also international legal issues.
The second international multi-stakeholder meeting (May 2013) included additional representatives from ministries of health from Ethiopia and Uganda. Participants were presented with the outcomes achieved thus far and information about the epidemiology of poisoning in the sub-region, results of the survey, and results from earlier consultations.
The 38 participants were divided into groups to discuss the concept of sub-regional PIC services. They were to consider a number of options for providing PIC services (Table 2) . For each option, participants had to identify advantages and disadvantages, prerequisites, and possible obstacles. After the meeting, a compilation of the comments on each option was circulated to meeting participants to rank each option in order of preference. 
Results
Participants of the international multi-stakeholder meetings made certain recommendations regarding the sustainability and standard operating procedures of a sub-regional PIC:
The telephone service would need to be multilingual and at a minimum would have to be able to handle enquiries in English, French, Portuguese, Arabic, and possibly Swahili.
There would need to be good telecommunications infrastructure linking all of the countries. The centre would need to have up-to-date information on products, plants, and venomous animals from all countries in the sub-region, as well as information on clinical and laboratory services in each country. There would need to be political support and agreement between the ministries of health, finance, trade, and justice of all countries involved. There would need to be a protocol on how issues of accountability and medical liability would be handled in case a patient had an unexpectedly bad outcome. Issues regarding patient confidentiality and product confidentiality need to be addressed. There would need to be an international steering committee with all countries that were contributing to the centre's funding represented. There would need to be an adequate number of trained staff to handle a potentially large number of calls from 16 countries on a 24/7 basis. There would need to be significant start-up investment for premises, IT and telecoms infrastructure, staffing and training.
Meeting participants recognised a number of benefits that might be derived from a sub-regional poisons centre:
Improved cooperation between countries on poisoning problems. Harmonisation and strengthening of research and surveillance. Common standards and best practices e.g. regulating chemicals, data management, and staff training. A sub-regional centre could have greater bargaining power to secure resources. It would be more economical to have a sub-regional centre than for each country to have its own centre.
A number of obstacles and disadvantages for setting up a sub-regional PIC were also recognised:
Who would be responsible for procuring funding? (Start-up and maintenance). Language barriers between different countries. Significant administrative workload to ensure that all usercountries were participating and paying their share for the service. The host-country might become politically unstable, threatening continuation of the sub-regional service. Political unwillingness to share information about poisoning events, patients, and products. Medico-legal barriers (e.g. regulations and laws relating to standards of medical care, confidentiality, and liability). A single sub-regional poisons centre would not always be accessible to all rural communities. The host-country would benefit the most and professional training and experience relating to toxicology would be weakened in other countries.
There was a general support for the creation of PIC services and particularly the creation of individual national centres with a coordinating hub (option 4 variant), which was ranked first by the stakeholder group (Table 3) .
The concept of the network hub (Fig. 2) had originated in the national meeting in the United Republic of Tanzania, and its purpose and role were further elaborated during steering group discussions and at the second international meeting. It was felt that the network hub could provide the following:
Coordination of training of PIC staff. Capacity building through teaching and training could be offered to all health care providers in Africa e.g. via the development of an agreed training curriculum and training materials, as well as arranging training visits. Create a small number of PICs (grouped by language) to serve multiple countries in the sub-region. Where possible, these should build on existing centres, and not necessarily just those within Eastern Africa Option 3
The PIC service should be provided by means of an internet-based toxicology database, to which users must subscribe and that logs each contact. This could be maintained by a commercial entity or a PIC in Africa or abroad Option 4
Each country should be encouraged to create and maintain its own PIC service Option 4 (variant)
Each country should be encouraged to create and maintain its own PIC service. These centres would be networked and coordinated through a network hub Option 5
The status quo should be maintained, i.e. no new PICs would be created
Promoting standardisation between PICs e.g. in treatment advice and documentation of enquiries. Sign-posting, i.e. directing members to other resources / sources of assistance. Advocacy on behalf of the PICs for national and international recognition and funding. Toxicovigilance.
Contributing to the common good in terms of its role in chemical safety and public health.
During the course of the project, four countries (Uganda, Ethiopia, United Republic of Tanzania, and Zambia) started to work on plans to establish national PICs. A separate meeting was held between representatives from these countries. The project steering group provided feedback on the plans and some guidance on how to start, run, and fund a PIC.
Discussion
Participants of the international multi-stakeholder meetings agreed that the establishment of a sub-regional PIC in Eastern Africa was necessary and feasible, although there was a marked preference for national centres. If there were to be a subregional service, this would require political and financial support, technical input, and material resources. The governments involved should share the costs and a suitable formula would need to be devised. The possibility of support from industry was also mentioned; however, the basis of support and whether it could be purely financial or in kind was not explored.
The main barriers to the development and operation of a sub-regional PIC service were considered to be cultural, ethical, and medico-legal obstacles. The costs of initiating such a service and unsustainable funding were also seen as significant barriers.
This project encouraged countries to establish their own PICs in the Eastern Africa sub-region and to network and coordinate these through a network hub. The findings could be applied in any other sub-region in Africa or any other country that has more than one PIC. The hub could either be based at an existing PIC or could operate as a virtual centre, in a similar way to some professional associations (i.e. with dedicated officers but not necessarily with a fixed location). The hub would be supported by clinical toxicologists, analytical toxicologists, and any other person(s) who could contribute to this service.
The project had stimulated four countries to develop proposals for creating their own PIC. In one country, the United Republic of Tanzania, this has come to fruition and the poisons centre has recently opened. One of the project outputs was a toolkit for establishing a PIC. This will be published shortly as part of the summary report of the project.
The international multi-stakeholder meeting's participants were representatives from the four close-study countries (Kenya, United Republic of Tanzania, Zambia and Zimbabwe), two additional countries (Ethiopia and Uganda), the steering committee, representatives from the Food and Agricultural Organisation (FAO), and Crop Life Africa. Due to financial constraints, representatives from other countries that were part of the wider study were not included.
While the hub concept was well-liked, there was some ambivalence regarding its establishment and members. A comprehensive survey or Delphi-study 6 should be carried out to identify the most suitable location, the activities it should fulfil, and the availability of professionals with expertise on different aspects of toxicology who could become members of the hub.
Conclusion
PICs are needed to meet the current and future burden presented by poisoning. It is important that future PIC platforms in Africa are realistic, appropriate, and cost-effective. Due to important technological developments (telephonic and computing), virtual collaboration is now possible and can be utilised globally by PIC teams. Although reliance on technology is not always straightforward, it can be costeffective and can give an opportunity for experts to collaborate so that their joint knowledge can contribute to PIC developments.
